In this study we introduce a multi-dimensional -deformed boson algebra and calculate its inhomogeneous invariance quantum group.
Introduction
Since the all force carrying particles are bosons, the boson algebra is very important to define their behavior algebraically. This algebra is also called as harmonic oscillator algebra which can be written in terms of creation and annihilation operators; * − * = δ (1)
It plays an important role not only in physics but also in mathematics as well. The oscillator algebra is connected to representations of semisimple Lie algebras [1] .
Quantum groups [2, 3] first appeared in the studies related to the behavior of the integrable systems in quantum field theory and statistical physics [4] . In these studies, it was realized that the structure of the classical group was not adequate to solve these problems. This lead to investigate structures which are richer than the classical one. The achievement of such a generalization enhanced not only the interest in the concept of quantum groups but also to q-oscillators which are intimately related to quantum groups. The quantum group name comes from Drinfeld's approach [5] . In Drinfeld's approach a quantum group can be constructed from the usual Lie group by defining a deformation parameter. The procedure is very similar to quantization of a classical system. Using the same deformation procedure on the boson algebra one can define the multidimensional -deformed boson algebra as
where is the number of bosons. In addition to Drinfeld's approach there is another approach which is realized by Woronowicz. The structures obtained are called matrix quantum groups [6] . The idea of matrix quantum groups involves noncommutative comultiplication. One of the physically important aspects of the Woronowicz approach was the construction of the Pusz-Woronowicz oscillators [7] starting from the matrix quantum group SU ( ). These oscillators are thus invariant under the quantum group SU ( ). On the other hand, Manin [8] has shown that matrix quantum groups can be derived as linear transformation on a quantum plane. The unification of these two approaches naturally leads to the question of the quantum invariance group of any q-deformed oscillator. In this study, starting from Woronowicz's approach we try to find the inhomogeneous invariance quantum group of multidimensional -deformed boson algebra. In order to do that a linear canonical transformation is made on the algebra and the elements of the transformation matrix have to satisfy Hopf algebra relations [9] [10] [11] [12] . We use the term "inhomogeneous invariance quantum group" to describe a Hopf algebra such that the multidimensonal -deformed boson algebra forms a right module of the Hopf algebra.
Quantum group BIGL −1 (2 )
In order to find the inhomogeneous invariance quantum group of the multidimensional -deformed boson algebra we make a linear canonical transformation. The transformation can be written in a matrix form by using the following transformation matrix T
Thus, the transformed operators can be written as;
which enables one to write
We require that, after the transformation the algebra remains unchanged. Therefore,the elements of the transformation matrix should satisfy the following relations
together with their hermitian conjugates. In order to assert that the transformation is a quantum group we should find the coproduct, the counit and the coinverse of the transformation. The coproduct of the relations can be found by using tensor matrix multiplication rule,
which gives
∆ (1) 
What about the inverse of matrix A? Since the elements of matrix A satisfy the following commutation relations
considering the multiparametric deformation of GL( ) will be a good idea in order to find the inverse of matrix A. It is important to remember that according to Eq. (5), all 's are either or 1. In order to see the relation between matrix A and multiparametric deformation of GL( ), let us rewrite the commutation relations for multiparameter deformed GL( ) [13] A
The above relations are valid for < and < . If . Thus, one can write the inverse of matrix A in light of Schirrmacher's multiparametric deformed GL( ) [13] .
Since the elements of transformation matrix T have coproduct, counit and antipode one can state that the transformation is a quantum group and this quantum group is called as the Bosonic Inhomogeneous Deformed General Linear Quantum Group, BIGL −1 (2 ) . It can be easily seen that for = 1 the quantum group is BIGL −1 (2) [14] .
Conclusion
In this study we have shown that there is an inhomogeneous invariance quantum group for multi-dimensional -deformed boson algebra. This quantum group is, BIGL −1 (2 ) . The main difference from Aschieri and Castellani's work [15] is that BIGL −1 (2 ) has a bosonic structure in its inhomogeneous part.
The homogeneous part of BIGL −1 (2 ) has a quantum group structure. It is GL −1 (2 ) . Also it is easy to see that when all 's are equal to 1, BIGL −1 (2 ) becomes BIS (2 ), the bosonic inhomogeneous symplectic quantum group.
These considerations show that the q-oscillator system considered in this paper has a sound mathematical structure. Its physical relevance will also be verified if it can be applied to q-deformed quantum field theory. Another point which could be worth investigating is to determine the most general set of deformation parameters such that the bosonic oscillator system is consistent and there is an inhomogeneous quantum invariance group for the system.
